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Real-Time Height Profiles of Electron Density

and Wind Velocity from Ionospheric Radio Soundings

This project supports studies leading to the development of a system
for obtaining electron density profiles and wind velocity profiles in real
time, by an extension of the well known sweep frequency ionosonde and
“"spaced receiver' techniques. During the study program, emphasis is on
the determination of a practical system design and on the refinement of
data analysis methods suitable for real-time use.

System development has been broken down initially into three
principal tasks:
1. Radio frequency, group delay, phase path,
and echo amplitude

2. Digital computer control of system operation
and display.

3. Real-time data analysis by digital computer.

For reasonable economy and directness in systerm development, these
three tasks are planned to be accomplished in series, rather than in parallel.
Each task includes a number of sub-tasks representing distinct accomplish-
ments along the way. Much of the potential of the final system, for example,
can be demonstrated without waiting for an on-line real-time data processing
computer. Starting from the recently designed Model D ionosonde, the
attached block diagrams (respectively Figures 1 and 2) illustrate block
diagrams recently developed which apply respectively to tasks 1 and 2. Since
acceptance and performance tests on the Model D ionosonde are now under way,
it is proposed to conduct some experiments with the NASA Granger Model 1902
step-frequency ionosonde leading to digitization of echo amplitude and phase
data for wind analysis on six to ten frequencies. As a first step, the ionosonde
is to be modified for operation in the 2 - 32 megacylce frequency range.

A correlation method of wind analysis has been tested by comparison
with luminous rocket trail wind profiles at Wallops Island, Barbados, and
Eglin Air Force Base. Highly satisfactory agreement of the radio and rocket
trail techniques has been found for the case where the ionospheric reflector
is sporadic E. Unfortunately, the available rocket trail data are so far limited
to this case. However, a curious reinterpretation of the radio drift technique
.seems to be required by these comparisons: It has long been assumed that the
uniform drift velocity determined by the spaced receiver technique is twice
that of the reflecting region in the ionosphere. Our results show the two
velocities to be ﬁ:ugls Since it does not appear likely that the ionized and
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neutral movements in the ionosphere can differ by exactly a factor of two,
it seems that the diffraction theory underlying the spaced receiver analysis
will require modification. A paper on this topic was presented at the Fall
meeting of the USA National Committee of URSI, at Dartmouth College,
Hanover, New Hampshire, October 5, 1965.



149G

$9-0/-6
"WILSAS INC TCEHS ; bif
V.Whi YNQ. V.N.w CT ot - - - = - =
L3S '
|
DIS/ND OOY | ¥300234Q
71vywi27a
FIg™MODIY ¥7.593Y NWITINNOD | | \PQQQH.Q e oL
FJY4 1372 © Qq>d
VYW, 1 W
N aCis i Sixv 2 a.uJa
gy > _
_ kS |
- < i
! m m
“ x
. PR YA
_ owd>d | OIS
J7dwil [ L
i
vl Al}l.i‘l‘lﬂs. - - H
PNED Qu.u,oz _ ‘
qJ&V _F1WVYS i
{
AZg i HINIDIY ¥.IGNN0S X ILLINX
_ g 73dow

- w— o aae e e m e e




Eod

£9-0/-€ m
WILSAS omL JSvHd Z Pif 35T
YFLAdWOD TCIINDD
Hlg | ¢ ‘ A
v cL/9/q 6 Ciiont € cud 6
.Iw— A0LYHVIINOD N wrLsio3¥ Lnorw | ¥riS91y TouNed | ¥315)03Y DIYSL
]
23s/H> oot P . drie07a
FFTA00T Y . - AL
FdYd & ILIDIY | ¥7LrN0D Av7d> 'a -
DYy <« 137 a~3
Q(bq\v SI¥V 24
N
‘L34 ) “NAHS
PR ON2F R
‘ANOD 20H |
L Yal a o <
gV _374WYS ‘ . d
JANIIDIY ALLIVIX




